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ON  A  LOWER  CONFIDENCE  BOUND  FOR  THE 
PROBABILITY  OF  A  CORRECT  SELECTION:  ANALYTICAL 
AND  SIMULATION  STUDIES 


by 

Shanti  S.  Gupta*  and  TaChen  Liang 
Purdue  University 


Abstract 


For  the  problem  of  selecting  the  best  of  several  populations  using  the  indifference  (preference) 
zone  formulation,  a  natural  rule  is  to  select  the  population  yielding  the  largest  sample  value  of  an 
appropriate  statistic.  For  this  approach,  it  is  required  that  the  experimenter  specify  a  number  6' , 
say,  which  is  a  lower  bound  on  the  difference  (separation)  between  the  largest  and  the  second  largest 
parameter.  However,  in  many  real  situations,  it  is  hard  to  assign  the  value  of  6*  and,  therefore, 
in  case  that  the  assumption  of  indifference  zone  is  violated,  the  probability  of  a  correct  selection 
cannot  be  guaranteed  to  be  at  least  P*,  a  prespecified  value.  In  this  paper,  we  are  concerned 
with  deriving  a  lower  confidence  bound  for  the  probability  of  a  correct  selection  for  the  general 
location  model  F(x  -  0,),i  =  1, . . . ,  k.  First,  we  derive  simultaneous  lower  confidence  bounds  on 
the  differences  between  the  largest  (best)  and  each  of  the  other  non-best  population  parameters. 
Based  on  these,  we  obtain  a  lower  confidence  bound  for  the  probability  of  a  correct  selection.  The 
general  result  is  then  applied  to  the  selection  of  the  best  mean  of  k  normal  populations  with  both 
the  known  and  unknown  common  variances  In  the  first  case  one  needs  a  single-stage  procedure 
while  m  the  second  case  a  two-stage  procedure  is  required  Some  simulation  investigations  are 


described  and  their  results  are  provided 


*  Invited  paper  to  be  presented  by  this  author  at  the  First  International  Conference  on  Sta¬ 
tistical  Computing,  30  March  2  April,  1087,  to  be  held  at  Cesme,  Izmir,  Turkey 

This  research  was  partially  supported  by  the  Office  of  Naval  Research  Contract 
N00014  84  0167  and  NSF  Grant  DMS  8606964  at  Purdue  University 


AMS  1980  Subject  Classification:  Primary  62F25,  62P07 

KEY  WORDS:  Correct  selection,  Indifference  zone,  Lower  confidence  bound,  Best  population 


V’j'.t'-Ji  .'-.N  .N  ’■JMSk’l  ■>  _V 


1.  Introduction 


Let  Xtj,  j  —  1, ....  n,  be  n  independent  observations  from  a  population  tr,,  where  *2,  •  •  •  > 
are  independently  distributed  with  continuous  cumulative  distribution  function  G(x  -9t),  1  <  «  <  k, 
respectively.  Let  9  —  (9lt  . . .  ,  0fc)  and  let  <  . . .  <  #(*)  denote  the  ordered  values  of  9\, . . .  ,Bk. 
It  is  assumed  that  the  exact  pairing  between  the  ordered  parameters  and  the  unordered  parameters 
is  unknown.  The  population  associated  with  the  largest  location  parameter  9^)  is  called  the  best 
population.  Assume  that  the  experimenter  is  interested  in  the  selection  of  the  best  population.  For 
this  purpose,  we  choose  an  appropriate  statistic  Y,  =  . . .  ,Ar,n)  with  cumulative  distribution 

function  Yn{y-9,)  and  use  the  natural  selection  rule  that  selects  the  population  yielding  the  largest 
V',  as  the  best  population.  Let  CS  (correct  selection)  denote  the  event  that  the  best  population  is 
selected  Then,  the  probability  of  a  correct  selection  (PCS)  applying  the  natural  selection  rule  is 

Pe{CS}=  f°°  f[Fn(y  +  9[k)-9{l))dFn{y).  (11) 

J~00  1  =  1 

To  guarantee  the  probability  of  a  correct  selection,  Bechhofer  (1954)  introduced  the  indifference 
zone  approach  in  which  the  experimenter  is  asked  to  assign  a  positive  value  6'  such  that 

0(*)  >*(*-!)  (12) 

Thus,  i  he  subspace  fl (6')  =  {?^(*)  >  ^(*- 1)  +  }  >s  called  the  preference  zone  and  its  complement 

Sr(£’)  --  {8  9fk)  <  i)  4  6*}  is  the  indifference  zone  We  also  let  fl  C2(<‘>*)  U  n<r(<s* )  tin 
Q(i‘i  ’ ) ,  we  have, 

inf  Pe{CS}  -  r  'Fn(y  -  f)]k  'dFn(y)  (I3| 

9'Uif)  -  j  oc 

Suppose  ili.it  the  function  on  the  right-hand-side  of  (1  3)  is  an  increasing  function  of  the  common 
sample  s i / 1 ■  n  and  tends  to  t>ne  as  ri  tends  to  infinity  Then,  for  a  given  probability  l'‘(k  1  •  /**  ■ 

1 


1),  the  minimum  common  sample  size  no  that  is  required  to  guarantee  the  probability  of  a  correct 
selection  to  be  at  least  P'  over  the  preference  zone  is  determined  by 


n0  =  n0 (S*,P-)  =  min{n|  [Fn(y  +  : ldFn(y)  >  P*}. 

J  —OO 


(1.4) 


However,  in  a  real  situation,  it  may  be  hard  to  assign  the  value  of  S'  such  that  0(fc)  >  ff(*_  i)+6* 
since  the  parameter  values  0(fc),  are  unknown.  So  that  if  the  above  assumption  is  not  satisfied, 

then  the  probability  of  a  correct  selection  cannot  be  guaranteed  to  be  at  least  equal  to  P*. 

Recently,  retrospective  analyses  regarding  the  PCS  have  been  studied  by  some  authors.  Olkin, 
Sobel  and  Tong  (1976,  1982)  and  Gibbons,  Olkin  and  Sobel  (1977)  have  presented  estimators  of  the 
PCS.  Faltin  and  McCulloch  (1983)  have  studied  the  small-sample  properties  of  the  Olkin-Sobel- 
Tong’s  estimator  of  the  PCS  for  the  case  when  k  —  2.  Anderson,  Bishop  and  Dudewicz  (1977)  gave 
a  lower  confidence  bound  on  the  PCS  in  the  case  of  normal  populations  having  a  common  variance 
which  is  either  known  or  unknown.  Kim  (1986)  presented  a  lower  confidence  bound  on  the  PCS  for 
the  case  where  the  underlying  probability  density  function  fn(y  -  0)  of  Fn(y  -  0)  has  the  monotone 
likelihood  ratio  property  in  y  and  0  and  studied  its  application  to  the  case  of  normal  populations 
with  common  known  or  common  unknown  variances. 

In  this  paper  we  are  concerned  with  deriving  a  lower  confidence  bound  for  the  probability 
of  a  correct  selection  for  the  general  location  model  G(x  -  0,),  i  1,  .  ,  k  First,  we  derive  si¬ 

multaneous  lower  confidence  bounds  on  the  differences  between  the  largest  (best)  and  each  of  the 
other  non-best  population  parameters.  Based  on  these,  we  obtain  a  lower  confidence  bound  for  the 
probability  ot  a  correct  selection  The  general  result  is  then  applied  to  the  selection  of  the  best 
mean  of  k  normal  populations  with  both  the  known  and  unknown  common  variances  In  the  first 
r,v  one  needs  a  single-stage  procedure  while  in  the  second  case  a  two-stage  procedure  is  required 


Some  simulation  investigations  are  described  and  their  results  are  provided 


2.  A  Lower  Confidence  Bound  on  PCS 


For  given  S'  and  P‘,  let  n0  be  the  minimum  common  sample  size  determined  by  (1.4).  Let 
Y,  =  Y . . .  ,Xin0),  be  an  appropriate  statistic  for  inference  regarding  9 ,  and  let  us  assume  that 
the  distribution  of  Y{  -  0{  is  independent  of  Oi,  1  <  t  <  Jfe.  Let  y^]  <  . . .  <  yjfc]  denote  the  order 
statistics  of  V,,  1  <  «  <  k.  Also,  let  0[% j  denote  the  (unknown)  parameter  associated  with  Vj,-].  For 
given  a,  0  <  a  <  1,  let  c(k,n0,a)  be  the  value  such  that 

Pa{  max  (V,  -  9,)  -  min  (y,  -  6.)  <  c(Ar,n0,a)}  =  1  -  a.  (2.1) 

-!<•<*  1<j<*  “ 

Let  E  —  {  max  ( Yt  -  9 ,)  -  min  ( Y ,  -  9})  <  c(fc,  no,  a)}.  Then,  we  have  the  following  lemma. 
l<t<k  1<j<Ji 

Lenuna  2.1.  E  C  { (y[ fc)  -  y.)  -  c(k,no,a))+  <  9(k)  -  0(,),  1  <  t  <  k  -  1},  where  (y)+  = 
max(0,y). 

Proof:  First  note  that  for  each  i  =  1, . . . ,  k, 


^(y|jl  -  *|,|)  -  1™(y'l*l  *  *lil) 

-  y1M  -  max 

-  >1«|  fy.) 


E  =  {  max  (y,  -  9,)  -  min  (Y.  -  9.)  <  c(fc,no,o)} 

i<»<k  i<^<* 


C  {  max 

1<«  <k 

(Y.  -  9 

(fcj )  '  min 

i<j<* 

-  0[,])  <  c(Ar,  M0, a 

)} 

*«*>) 

min  (> 

i  <■ )  <  k  -  i 

r 

tfi,])  <  c(fc,n0,a)} 

-  {(^i 

-«<*») 

-  mi  n(Y  y 
}<• 

)  <  c- ( A- ,  n0,  q),  1  < 

«  < 

fc-  1} 

'  {(y*i 

-  «(*,) 

(Y,  »■., 

)  ‘ 

r(k.  »i(1,  q),  1  <  «  < 

it  - 

1 ) (by  (2 

-  {Y'k 

y.i 

r(k,  r !,,(»)  ' 

*<* 

1  1  i  C  k  - 

1) 

{(>:*: 

*"l A,  n.i.o)) 

f  ^ 

»■>.  1  ^  < 

1c 

1} 

Note  that  the  last  equality  follows  from  the  fact  that  0(k)  -  0^  >  0  for  all  t  <  i  <  k  -  1.  Hence, 
we  complete  the  proof  of  this  lemma. 

Note  that  in  (1.1),  the  probability  of  a  correct  selection  Pq{CS)  depends  on  the  parameters 
9  =  (9i,..., &k)  only  via  the  differences  0(k)  -  9(i),  l  <  i  <  k  —  1.  For  convenience,  we  write 
Pq{CS}  =  P(6ly. . .  ,$fe_i)  where  Si  =  0(k)  ~  9(i),  1  <  *  <  Jfc  —  1.  We  see  that  P($i, . . .  ,6*-i)  is  a 
nondecreasing  function  of  6 ,  for  each  *  =  1,2, . . . ,  k  —  1. 

For  each  i  =  1 , . . . ,  k  —  1 ,  let 

h.t  =  (^[fc]  -  yjq  -  c(k,n0,a))+,  (2.3) 

Pl  =  P(&l,i,  - ■  ■  ,$L,k- 1)-  (2.4) 

We  propose  Pi  as  an  estimator  of  a  lower  bound  of  the  PCS.  We  have  the  following  theorem. 

Theorem  2.2.  Pq{Pq{CS }  >  Pi)  >  1  -  a  for  all  0eCl. 

Proof:  By  nondecreasing  property  of  P(6 1,..  .,6k-i)  with  respect  to  St,  1  <  »  <  k  -  1,  from  (2.1) 
and  Lemma  2.1,  we  have,  for  6tU, 

1  -  a  =  Pe{E } 

<  Peih.i  <  0[k)-0( .),  1  <•'<*-  1} 

<  P0{P(h.l,.--jL.k- 1)  <  P(«I,...,  tf*-i)} 

-  Pq{Pl  <  Pq{CS )}. 

This  completes  the  proof  of  this  theorem. 

3.  Selection  of  the  Best  Normal  Population  in  Terms  of  Means 

Let  X,)y  1  <  j  <  n  be  independent  observations  from  N(9,,  a2),  i  =  l,...,fc  where  the 
common  variance  a 2  may  be  either  known  or  unknown.  The  best  population  is  the  one  associated 


A 


with  the  largest  mean  O^y  We  consider  two  situations  according  to  whether  the  common  variance 
a2  is  known  or  unknown. 


3.1.  Lower  Confidence  Bound  for  PCS  :  a2  Known  Case. 

When  the  value  of  the  common  variance  a2  is  known,  for  OeCl,  the  probability  of  a  correct 
selection  applying  the  natural  selection  rule  is: 

p9{cs}  =  f°°  fl  *(*  +  &£sSLj!dmx),  (3.1) 

J-OO  i=l  ° 

where  $(•)  is  the  standard  normal  distribution  function,  and  the  value  of  the  sample  size  no,  for 
the  indifference  zone  formulation,  is  determined  by 

no  =  min{n|  f  [$(x  +  v^--)]fc~1d3>(a:)  >  P*}.  (3.2) 

J- oo  a 

_  n0 

Let  Xi  —  —  J2  Xij.  For  given  0  <  a  <  1,  choose  the  value  c(k,  n0,  a)  such  that 
0  j- 1 

Vi<“(^  _  ° ^  ~  ~  ~  =  1  “  Q  (3-3) 

Note  that  here,  c(k,no,ct)  =  9fc,oo>w^ere  9fc  oo  100(1  ~  a)%th  percentile  of  Tukey’s 

studentized  range  statistic  with  parameters  (Jfc,oo).  The  value  of  gg  is  available  from  Harter 
(1969).  Then,  we  define 

h,i  =  (*[*J  “  *(i]  -  c(fc,n0,a))+  (3.4) 


and 


/OO  1 

U<Hx  + 

-°°  .=i 


y/no  Sl.% 


)d*(z). 


Then,  by  Theorem  2.2,  Pq{Pq{CS)  >  Pi)  >  1  -  a  for  all  0efl. 


(3.5) 


3.2.  Lower  Confidence  Bound  for  PCS  :  a2  Unknown  Case. 


When  the  common  variance  a 2  is  unknown,  Bechhofer,  Dunnett  and  Sobel  (1954)  presented  a 
two-stage  selection  rule,  which  is  briefly  described  as  follows. 

Take  a  first  sample  of  no  (no  >  2)  observations  from  each  of  the  k  populations.  Compute 

_  no  k  no  _  23 

X,  =  £  E  Xiit  (1  <  «  <  k),  and  S2  =  E  E  (Xu  -  Xt)2.  Define  N  =  max{n0)  [*$-]} 

3=1  *=x  3=1 

where  the  symbol  [yj  denotes  the  smallest  integer  not  less  than  y,  and  h  is  a  positive  value  such 
that 

r  00  /*  00 

/  /  [$(i  +  wh)]fe~1d$(i)dFvvH  =  P*,  (3.6) 

^0  J-OO 

A:-1  <  P*  <  1,  and  Fw(  )  is  the  distribution  function  of  the  nonnegative  random  variable  W  with 
k(nQ  -  1  )W2  following  x2(Mno  -  1))  distribution. 


Then,  take  additional  N  -  n0  observations  from  each  population.  Compute  the  overall  mean 
_  N 

X,(N)  =  T  E  Xij,  1  <  t  <  k.  We  then  select  the  population  yielding  the  largest  observation 

j  =  l 

X\k\(N)  as  the  best  population. 

For  this  two-stage  selection  rule,  the  probability  of  a  correct  selection  is: 


P0{CS}  =  Pg{X(k)(N)  >  X{t)(N),  i  ?  k} 

n  fVN(x{k)(N)  -  e{k))  s/N(e{k)  -  9{t))  Sn(x{i)  -  e{t))  .  ^  , 

_  p0  {  ___  -r  -  >  ,«  * 

>  P  {fil#!  ~  W  +  K0[k)~hi))S  >  VmxM-9y)  k} 

—  v  rr  A  •  rr  rr 


S2h2 

(  since  N  >  [-j^-]) 
h{9(k)  -  °(t)) 


=  P{Zk  + 


6 

=  r  rff  *<,+!<!, 

Jo  J  ~ .  i 


w  >  ,■  ?  k} 


fl(0(k)  -  °(.)) 


fr 


w)d$(z)dFw  (w), 


(3.7) 


where  Z\, . . .  ,Zk  are  iid  random  variables  having  standard  normal  distribution,  and  W  —  S/a  with 
k(n0  -  1)W2  ~  x2(^'(rlo  ~  I))  and  (Zx, - Zk)  and  IV  are  independent 


Thus,  to  obtain  a  lower  confidence  bound  for  P^fCS},  it  suffices  to  find  simultaneous  lower 
confidence  bounds  for  0(fc)  -  0(i),  1  <  t  <  k  -  1.  Then,  replacing  the  0(fc)  -  0W,  1  <  i  <  k  -  1, 
by  the  corresponding  lower  confidence  bounds  into  the  function  on  the  right-hand-side  of  (3.7),  we 
obtain  a  lower  confidence  bound  for  P^{C5}.  For  convenience,  we  let 

=  f  f  JT  ${z+  - ]>IW)d$(z) dFw M ■  (3.8) 

JO  J- oo  ._i  6 

Let  c  =  Sqk  ,  where  qk<k(n0-i)  *s  t^ie  100(1  -  os)%th  percentile  of  Tukey’s  studen- 

tized  range  statistic  with  parameters  ( k,k(n0  -  1)).  Define 

h,i  =  (X[k](N)-X[t](N)-c)+,  (3.9) 

and 

Ql  —  •  •  •  ,0x.,fc-i).  (3.10) 

We  propose  QL  as  an  estimator  of  a  lower  bound  of  Pq{CS}. 

Lemma  3.1.  Let  E  =  {  maxjX^AT)  -  0<)  -  ^min^X^AT)  -  9,)  <  c }.  Then,  Pq{E)  = 
1  —  a  for  all  0efi. 

Proof: 


po(E)  =  -  9X)  -  mink{X}{N)  -  03)  <  c} 

=  ~  *0  '  ~  9o)  =  S<fc(n0- 1)} 


=  1  -  a, 


where  the  last  equality  follows  from  the  definition  of  7“  jt(r»0  —  l )  • 


Lemma  3.2.  P^{6z,,»  <  9(k)  ~  Q(i),  1  <  »  <  k  -  1}  >  1  -  c*  for  all  0efl. 


m 


n 


•  * ,  /  v  *  » i>V»  ‘  *  •  *  kV »** ,*•  h*>  y 
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Proof:  Following  the  same  argument  as  in  Lemma  2.1,  we  have  E  C  {5^  <  8 (fc)  -  8^),  1  <  »  < 
k  -  1}.  Then  using  Lemma  3.1  leads  to  the  conclusion  of  Lemma  3.2. 

Lemma  3.2  and  the  increasing  property  of  the  function  Q(^i, . . .  ,£*_i)  with  respect  to  8i,  1  < 
i  <  k  —  1,  lead  to  the  following  main  result. 

Theorem  3.3.  Pq{Pq{CS }  >  Ql}  >  1  -  for  all  8e Q. 

Proof:  Note  that  Pq{CS}  >  Q{8U . . . ,  8k-i)  for  all  8j  n.  Therefore,  P^P^CS}  >  QL)  > 
Pq{Q{8i,  ■  ■  ■ , _ i )  >  Ql}  >  1  -  a  for  all  (9e0. 

4.  Remark  and  Example 

Anderson,  Bishop  and  Dudewicz  (1977)  and  Kim  (1986)  have  also  studied  the  problem  of 
finding  a  lower  confidence  bound  on  PCS.  They  considered  the  retrospective  analysis  to  approach 
a  lower  confidence  bound  for  PCS  no  matter  what  the  sampling  rule  is.  However,  our  approach  is 
different  from  theirs.  We  use  the  following  example  to  illustrate  our  procedure  and  describe  the 
difference  between  ours  and  Kim’s  approach. 

Example  (The  data  is  taken  from  Problem  3.1,  page  97,  of  Gibbons,  Olkin  and  Sobel  (1977)). 

The  experimenter  wants  to  compare  dry  shear  strength  of  k  —  6  different  resin  glues  for  bonding 
yellow  birch  plywood.  Assume  that  the  distributions  of  the  strength  for  each  glue  are  normal  with 
common  unknown  variance  a2 .  Based  on  some  past  information,  the  experimenter  assigns  8‘  =  20. 
Then,  using  indifference  zone  formulation,  a  two-stage  natural  selection  rule  is  applied  here.  Let 
P*  =  0.90  and  let  the  initial  sample  size  of  n0  be  6.  The  observations  (readings)  are  taken  to 
measure  the  strength  of  the  glue.  Thus,  large  values  are  more  desirable  in  this  application.  The 
data  are  given  in  the  upper  part  of  Table  1. 

Now,  N  max{no,  [ ■  j}.  For  k  —  6,  n0  =  6,  P*  =  0.90,  from  Gupta, 
Panchapakesan  and  Sohn  (1985),  h  — •  1.97982v/2.  Therefore,  N  —  10  and  hence  N  —  n0  =  4 


Table  1.  Shear  Strength  of  Six  Types  of  Glue 


Glue 


1 

2 

3 

4 

5 

6 

102 

70 

100 

120 

151 

220 

observations 

58 

83 

102 

no 

156 

243 

taken  at  the 

45 

78 

80 

182 

192 

189 

first-stage 

79 

93 

119 

130 

162 

176 

68 

98 

59 

95 

166 

176 

63 

66 

99 

143 

158 

181 

n0 

6 

6 

6 

6 

6 

6 

xt 

69.17 

81.33 

93.17 

130.00 

164.17 

197.50 

c 2  _ 

l 

k  n„ 

E  E  (x<3  - 

i=iy=i 

X,)2  = 

479.51 

fc(no-l) 

nz _ 

117 

92 

100 

113 

173 

206 

observations 

94 

79 

109 

140 

157 

233 

taken  at  the 

99 

134 

128 

123 

233 

162 

second-stage 

63 

131 

138 

132 

238 

179 

N 

10 

10 

10 

10 

10 

10 

Xi(N) 

78.8 

92.4 

103.4 

128.8 

178.6 

196.5 

S2{N)  = 

l 

E  E  (Xi,  -  X,(N))2  - 

i=l}= 1 

656.98 

k(N-l) 

additional  observations  should  be  taken  from  each  population.  The  observations  taken  at  the 
second-stage  are  given  in  the  lower  part  of  Table  1. 


We  then  have  the  overall  sample  means:  Xi(N)  =  78.8,  Xz(N)  =  92.4,  Xs(N)  —  103.4, 
Xt(N)  -  128.8,  X5(N)  =  178.6,  Xa(N)  =  196.5.  According  to  the  two-stage  natural  selection 
rule,  Glue  6  which  yields  the  largest  sample  mean  is  selected  as  the  best. 


However,  we  do  not  know  whether  the  largest  and  the  second  largest  unknown  means  differ 
at  least  by  8‘  —  20  or  not.  A  reasonable  question  is:  What  kind  of  confidence  statement  can 
be  made  regarding  the  PCS?  By  the  method  described  in  Section  3.2,  for  a  —  0.10,  from  Harter 
(1969),  =  3.851.  Thus,  c  =  Sq°  fc(nii_u/\/jV  =  26.667.  Therefore,  SL,i  =  91.033,  SL, 2  = 


77.433,  <$£,  3  =  6G.433,  Si  4  =  41.033,  Si: 5  =  0.  After  some  computation,  we  have  Qi  —  0.5000. 
Therefore,  we  can  state  that  with  at  least  90%  confidence  that  PCS  >  Qi  —  0.5000  for  all  values 
of  true  unknown  means. 


For  the  problem  of  selecting  the  largest  normal  mean  from  among  k  (k  >  2)  normal  populations 
having  a  common  unknown  variance  a2,  Kim  (1986)  proposed  a  lower  confidence  bound  using  a 
retrospective  analysis  based  on  the  observations  XtJ,  1  <  *  <  k,  1  <  j  <  n,  where  the  common 
sample  size  n  is  arbitrary.  His  proposed  lower  confidence  bound  is  given  as  follows:  With  at  least 
100(1  -  a)%  confidence, 

PCS  >  4>*-Mx  +  v^,(V^(^i^Tgy(*~li))]^(x)  (4.1) 

where  v  —  k{n  -  1)  ami  the  function  /i„(*)  is  implicitly  defined  by 


/: 


,P(hL/(t)  -  tw)  +  <I>(-/i„(0  -  tw)\dFw{w)  =  ct 


(4.2) 


for  t  >  t  and  h„[t)  -  0  for  0  <  t  <  t  -  (u).  Here,  is  the  upper  y  quantile  of  the  t 

distribution  with  u  degrees  of  freedom  and  Fw{  )  is  the  distribution  of  a  non-negative  random 
variable  W  with  2  ~  \2(t/).  Kim  (198G)  also  provided  some  tables  for  the  h„(t)  values  to 
implement  his  procedure. 


For  the  data  set  given  above,  following  Kitn’s  procedure,  we  have  n  =  10,  u  —  k(n  -  1)  =  54, 
and  the  pooled  sample  standard  deviation  based  on  the  total  60  observations  is  S  =  25.63.  Thus, 
t  i* :  id  1.562  <  t  -(i/)  «s  1.671  where  a  =  0.10.  Therefore,  by  the  definition  of 

h„(-),  hL, (  -~-X ’^1 )  _r  0.  Then,  by  (4.1),  one  can  only  claim:  With  at  least  90%  confidence, 
PC'S  >  j-  -  ~ .  Clearly,  our  lower  confidence  bound,  in  this  example,  is  better  than  that  of  Kim. 

5.  Simulation  Studios 


For  the  normal  means  selection  problem,  for  various  parameter  configurations,  the  behaviors 
of  Pi  and  Q 1  were  simulated.  Two  types  of  parameter  configurations  were  simulated:  a  slippage 


configuration  =  . . .  =  0(/c-i)  =  #(*)  -  A  and  an  equally  spaced  configuration  0(t)  -  ^(.-1) 

A,  i  —  2, . . . ,  k.  For  simulation,  we  suppose  that  the  assigned  value  of  6 *  ;s  1  and  also  the  assigned 
probability  levels  are  P*  =  0.90  and  P*  =  0.95.  When  the  common  variance  a2  is  known,  the 
common  sample  size  no  is  determined  by  (3.2).  When  cr2  is  unknown,  the  initial  common  sample 
size  is  set  equal  to  ten.  The  simulation  process  was  repeated  M  =  1000  times  for  the  case  where 
a2  is  known  and  M  ~  400  times  for  the  cr2  unknown  case.  For  each  simulation,  the  random 
observation  Xtj  is  generated  from  N(0l,!J2)  with  <t2  =  1.  The  values  of  Pj,  and  Q i  were  computed 
The  averages  of  the  1000  Pi  and  400  Ql  are  reported  in  Table  2  and  Table  3,  respectively.  In  each 
table,  the  numbers  in  the  parentheses  are  the  standard  errors  of  the  corresponding  estimators 

For  convenience,  we  let  Pl(P' ,  A,  a,  T)  and  Ql[P'  ,  A,a,T)  denote  the  corresponding  Pi  and 
Ql  for  given  values  of  P*,  A, a  and  T,  where  T  denotes  the  type  of  parameter  configuration  The 
slippage  configuration  is  denoted  by  S  and  the  equally  spaced  configuration  is  denoted  by  ES. 

The  simulation  results  indicate  the  following: 

1.  Note  that  for  fixed  P*,a  and  T,  the  PCS  is  a  nondecreasing  function  of  A.  Therefore,  it  is 
reasonable  to  expect  that  both  Pl(P' ,  A, a,  T)  and  Ql{P‘ ,  A,a,T)  be  nondecreasing  in  A 
The  simulation  results  indicate  that  this  is  so. 

2.  For  fixed  P*,a  and  A,  the  PCS  under  equally  spaced  parameter  configuration  is  larger  than  the 
PCS  under  the  slippage  configuration.  The  simulation  results  also  indicate  that  this  behavior 
holds.  That  is,  from  the  simulation  results,  we  find:  Pl(P‘ ,  A, a,  ES)  >  Pl(P‘  ,  A,  a,  S)  and 
QL(P\A,a,ES)  >  Q/.(P‘,A,a,S). 

3.  For  fixed  values  P‘,  A  and  T,  the  simulation  results  indicate  that  Pl(P' ,  A,0.2,T)  > 
Pl{P\  A.O.l.T)  and  Qi{P‘,  A,0.2,T)  >  Ql{P',  A, 0.1,7).  These  results  are  as  expected 
since  v  is  nondecreasing  in  a  for  fixed  k  and  u. 


4  For  fixed  A,  a  and  7’,  Pl{P'  .  A,  a.  7')  is  nundecreasing  in  P‘  Note  that  according  to  the 
sampling  rule  used  in  this  paper,  assigning  large  P*-value  implicitly  implies  taking  more  ob- 


servations.  Thus  the  simulation  results  seem  to  indicate  that  Pl  (P‘ ,  A,  a,  7')  is  nondei  reasing 
in  the  sample  size.  For  the  a2  unknown  case,  for  both  k  —  3  and  5,  the  corresponding  values 
of  Qi  ( Pm ,  A,  c»,  T)  are  also  nondecreasing  in  P*. 


I  J 


lauU*  »  1  vttliifsi*!  /  . 


’X) 

lower  c. 

,  nil  -  if  III  1  1  Jl  1  .*11,  1 

V 

*•  i  1  >. 

H|>pa*r 

«■  r  /"  0  95 

f\pi7nr 

*  +"  - T 

1  ;**  t'  >1  1 

Sj  u  <•<! 

/’•  >  '1,3 

0  3  4  ‘  *  7 

1 

0  3573 

j  0  370- 

i  ■  3993 

(0  IK i It, 

)  l 

(0  iKVJO) 

!  (O  uo23) 

(0  N)3‘J  i 

~3~7(  i3 

i 

”  03989~”~ 

”7  o  T 

0  5037 

(d  oo'jt; 

i 

(t)  (W)3«) 

(o  0(i3  71 

1  0  5007 

(0  1(047  ; 

i'  > 

0  4485 

7)782;’, 

( 1 1  ■  u 

i 

(U  0049) 

i  (IS  0043 1 

(0  0052! 

o  51  1  1 

^776477” 

') )  7079 

( i '  iMr.7 

i 

(0  0067 ) 

(ii(  'U57 i 

(O  0057 ) 

1 1 1  ry  70 

0  8539 

”*  1)8010 

o  9151 

(1 

j 

(0  01/52 

[o  on'  -1  , 

!  <  i  1 11  i?.1  1 

fv ;!  A  r»  KllHVMl 


*V 

1  i  I,  (W  i  r  i 

olitliielii  e  l>i)i,l|il 

SI*H’ 

age 

1 

Kqiiallx 

8| ,  i,  eii 

’•  90 

/'•  O 

>  ! 

/  '*  0  90  | 

/’•  0  3 

03048  | 

0  3779 

1 

0  3973  j 

0  1340 

(<  Oi i‘23|  ! 

(0  0(  29) 

(0  1)03  1 ) 

(i'i  0010' 

U  3995  j 

0  4400 

1 

0  4846  H 

i  5353 

(0  0035  ) 

0  4376  | 

(0  Oo47) 

;  (0  004  5) 

'i~  0  5,355 

(0  0053) 

0  3057 

0  (,.(9.3 

(0  00131 

(0  0u5h) 

1  (0  0052  ) 

,  (0  U057] 

o  ,3  .853  1 

0  7229 

1  0  7231 

0  8254 

0),/00.4) 

OK  'OO(i) 

l  (0  0058) 

(ooo53] 

0  703.7 

0.9030 

i  0  8597 

J  l  9158 

:o  0002  j 

(0  ooi2) 

(00049)  ,  ;o"u:.  n 

!  .»)  ie  2  (r, 

;iiu.  ■  ;  Sin, 

.l.l!  i  ll  \ 

>s  f  rL  <  ,r 

k  r) 

,  ,7  K 

!l-  s 

^  n 

<*  ‘  7  .  .W.T  l  i  -III,. 

5  i.  ; .I Miii >i 

T 

-  ■ 

8l  1, 

i.wrr  t  1 

>fi! 

ill  III  1-  limit'll 

t 

,PP<U’< 

1  quails  S 

pa.  eii 

8'h| 

,pag. 

Kqually  Sj  .i 

I  I 

■  ‘  * 

/’*  ”95 

/"  <)*.*)  {>’  0  9.5 

!’•  o  (X’ 

/’• 

)  :«S 

/>•  p  i|()  | 

o  21 03 

' '  '5i 

1  34  39 

215- 

0 

2204 

0  3398 

3.8  01 

-(  4  7 

i "  • 1  1, 

'  <  i  ■'  H  ‘J  r,  ‘ 

m 

'/OI  1  > 

|0 

1  "  1  O'  ) 

i 

(0  0033)  fo 

i 

‘  •  ‘  >  >  ** 

1  1  '  '  *  t*  '  * 

0  1371 

o  1-7  1 

2  119 

0 

2»  5  1 

0  1  7m  , 

3310 

•o  8:2  5- 

. 

r  nog.*, 

1 11  23  i 

l  1 

9093) 

00)04  3) 

'"10 

2  11  II 

o  2798 

■  313,5 

'  5(5(11 

(  -771 

T 

f 

32  13 

t 

"o  50.03  I  '9 

0  1  99 

,  X  )2  1 : 

;  i  i  m  1.77 1 

o  l  i  .  1  , 

(  i  i  '  >(  i  1  7 

O'  ",35( 

(9 

0O  J  H  | 

(0  003  1  )  1 

'1,53 

•  -  * 

t 

• 

♦ 

• 

'*  H  ‘ 

'  ,0)3 

(•  *»  2* 

o  70,8  5 

0  r,;:i, 

;) 

5,8  59 

'7381  0 

-  1  9  | 

‘  X  i  ,  i  i 

03  IK 839) 

( 1 1  '57, 

,  o  1 10.37  : 

l,  i ,,  X  3  , 

,  '  ’ 

M  <?  J  1 

! 

( * )  ( '<  1 :  *  *8  |  1 1 ) 

t  *1  •  .  (  .  J 

.  -  . 

• 

♦ 

» 

♦- 

♦ 

623  1 

o  790  7 

8  130 

-  i’J'J* 

|  •  7  8 1 7  ♦  • 

,) 

>  Ml 

1  88  5  5  1 ' 

9  1-9 

0072  i 

l  O  "0» .  1  . 

io38'. 

!  1  H  , t 

1" 

O'  5 1  : ' 

1  H  1  ; 

I  aim*  J  (<  • 'lit  iiiikm])  S.riml.ttiii  Yaiurs  of  /'/  fur  k  10  n  m  Known 


OO^c  lower  conlid,  m  e  bound 


Slippage 


F.qually  Spar 


’•  0  90  ; 

/••  0  95 

/**  0  90  i  /'*  0  9 

0  1  u2 1 

(11029 

j  1 1  2906 

T  0  3260 

(0  OOU3 ) 

(0  0003) 

1  (0(8)23 ) 

!  (0  0026) 

~  '  1090 

uTTiT 

0  41*5 

’  0  1t.68 

( i ) 0007) 

(0  0011.) 

(0  0032) 

jO  0036) 

11213  ! 

01305  " 

’  "  0  1 5*4 

f  Tfr.m 

10  0014) 

(0  0021 ) 

;o  oo2k) 

(  0  Oi ;  4  2  j 

7  ■jTjTt'  'i 

1  0  31  iT 

T  0  6*  >13 

07103 

1 1 '  •  x  >4  r> ) 

t  f  i :  7;t 
(0  0076) 


(H  >0*  1} 

o  071.V 
('.i  0073) 


(()()(,'>(.) 
ITho'.Tt 
(0  00.52) 


Hi  )'>*; 
‘MOT 
1  m  );*.«)  i 


Sh 

/'■  T I  <40 
!"(.«  1015 
10  0004) 

TfTT 

(0  1  1  I  1  ) 

i  u  1355 
i  (0  0020) 

]  0  2  709 

|  (0  0055) 

t  o  fit,  1 7 

;  (n  007*1 


8(T  lower  confidence  bourn 
pp  age  Fqu.ally 

~t  /'•  o %  p*  o'l.r 

]  (Tit  1^9  olT-tfT  ’ 

I  (0  0(105)  (0  0020) 


|  0  1251 

!  (0.0016) 
777.5 8 8~ 

'  (1)0029) 

1  <73843 

j  (o  0009) 

’T”  (17508 
1  (o  o<)67) 


I  0  1520 
(0  0037) 
0~5345~ 
(0  0041) 

|  oTVioo " 
!  (0  0059) 

T  TiTtTT 

(0  0040) 


Spared 

l,m  ~(77  15 
773534 
(0  0030) 
0  49 Ml 
(0  0041  ) 

"  0  5798 
(0  0048) 
(07879 
(0.0057) 

’  IfoiTT 
(0  0032) 


I  able  3  Simula* <-d  Values  «»t  Qi  f, < r  Ar  3,  r»l  Fulcrum  n.  n(i  10 


0O'5;  1 . ,  a  ,  r  ,'•!,! 

:  len  e  l,..,.n  1 

8< 

)'  1, as er  cunfidenc e  bound 

>!•! 

page 

Fqi.ulh  Spa.  , 

Slipp 

age  I  F.quall) 

Spared 

•*o 

/’•  0  95 

/’*  "'"'60  /’* 

• 1 '  ♦*> 

/»•  ooT7’ 

/'•  ~7i  95[  f"  o’  90  T 

/'*  (77. 

316.7 

O4;:o7 

1  1  11  *  0  r 

»i> 

0  36*9 

0  4757  1  0  46,23 

0  5791 

)■  2  |  i 

(’  >"37 

10  13)  «•» 

:  •  •  i  j 

1"  "  i.27) 

|0  0062)  (o  0oo5) 

(0  (KI.5K) 

36,47 

"1*31 

9  4813  ’  o' 

T  1-5.2  1 

0.5759  ’  0  53.52 

0  664 1 

Oi  >3  1  ) 

(O'  K)63  ) 

0 1  )  Hi 56  )  ( 1 

•'  4  ( 1  ! 

'Oi  ><  i.55 ) 

(00oK|)  (('0(8)1) 

os  oo7(  i 

7 1  9,H 

6  9  1*.*, 

1 !  «2‘  3  1  1  ‘ 

t 

1 

0  kO.5  1 

"9737  ^  "6569 

( i  9k39 

I  aide  3  (continued)  Suiiiiil.Ued  \  allies  ol  <Ji  h.r  k  b.  a:  l  hknown.  rih  10 
'.K Tf  lower  coiifi  1  I'liu-  hound  fti/'c  |ow»  r  .  oiifidence  hound 


Slippy*  |  Kquallv  Spnepd 

/”  0  >>d  '  71'  (To 5  T  /*T  M  ijo"  ’  />•  I 


*»pr  ■■»»?«■ 


Fqu.llly  Sp.u  I'd 


i)  2066  1 

T'issT  ~ 

j  0  4391 

I  6999 

1  0  230*. 

j  _  o 3347 

|  -  - - -s 

1  0  5L\r>l 

0  k  1  1  3 

(0  0006)  j 

(0  0014) 

i  (0  00241 

1  (0  00211 

! : ! dul  l j 

!  (0  0020) 

(0.0030) 

(0  0021) 

0  233  t  t 

0  3492 

o  r,.r,f«  i 

o  s7r,7 

I  0  2790 

0  3903 

|  0  6732  | 

0  932M 

(()ooi>)  j 

(  0  0022) 

o'  0034) 

(O  0013, 

O  ' 0-121) 

(0  ( .029 ) 

!  (0  0042) 

(0  OOOM) 

(its  u 

""(1*9430" 

t  0  97)7 

0  9094 

’  o  s701 

f  0  9717 

T  0  9hGO  |  0  99  IS 

(0  Ot  r>0)  ! 

'  L- 

(0  0017 1 

(0  OO) r, 

!  1  i  ( ><  K  1.3  ) 

(1)  0010) 

(Oiv'il) 

(0  (K)13) 

(  0  l  M  X  H  ) 

L _ .. 

0.  A  Lower  <  ’mitideu<  e  Hound  on  PCS  f..r  Si  .ile  Par.uui  ter  Model 


Tin 

r  em !  ■ - 

th  Si* 

<  1 1>  n  J 

.tr« 

■  !i  h.i  .I  !  r  ,i  ..  t! 

i  ih 

}  a in'U-r  rin  h  i 

Mill! 

ir  r  ♦ 

■in  It s  -  :  i  - .  ,i 

(lar.iiiie' 

er  lllod* 

•1  <\m 

dlMi  h<‘ 

•  a.’ 

i.i. e  l  (  ,  r  t  .  I 

•  »t  mm  I  j  : .  k'  T  h«*  | 

•  .(iiiKi 

i  n  >h 

w  ith  t  he  hir,., 

M  .tie  |).| 

r uueter 

the  f 

1  .  r ’  [  hi,  e  :  • 

'• 

>v: 

1  ’  s' 

1 

T  II  .  ; 
1  1 

V 

- ) 

j  t  -t  H  .  i  1 

• 

(.,  i 

where  t 

v  ’K\ 

i>  the 

<  >i(ti aid 

it  i\  e- 

dl.lt ;  1  hut  1  'll  1  hill  . 

1 .11 

,|.  .line 

gativc  Matistn  ) , 

>  t  V,. 

Fi ! 

i.  -trui 

tin-  ■ 

run. 

1.  •  If  ,  .e  ..’l  r, 

-  1' 

••ert.i.l.e.l  1.  -  r  If 

1 . , 

M  )IM 

m!:  ;  i . Ti K  ri.  i 

MJ|  i  -e 

t  h  V  1  he  di.-t  rd  it, 

r.  i 

)  ,  ",  1-  .  :■  p.  ' 

:  i 

1  1  K 

!  r 

>*,  \  *  ’ 

’i  ■  i  -  » 

let  .1  :  e 

1  he  sin. 

i'Ars’ 

*  ai  n  ■ 

i 

Ii  .it 

I; 

■  IX  V  ,  ",  • . .  ■ 

t  '  *  1  * 

: 

l  !  •  . 

V  0  •!. 

it  1  1 

sin'  * 

f r.  \ > 

V  . 

, 

’■t .ol.-  :  i,  .  <  ..  a •  ■  i  . 


>  .  i  ,  t 


hr  i  ■  1 .  •  -  >  i ,  .  a  ■ 


!  u  v 


when*  (y)J  -  max(y,  1)  lieplacing  9[k)/^[t)  ,n  (t>.  1 )  by  <*>/,,,  we  oh  .am 


roc  ^  * 

/\  -  /  [I 

y  l)  . 


y)^(y) 


Wo  propost  Pi  as  an  cstiniator  of  a  lower  hound  for  the  PCS  We  have 


l>oif>t){rs}  '  /’/.}  l  a  for  all  0*D 


Jtoforeiir  es 

Anderson  P  i)  .  Bishop.  T  A  ami  Dudewic/.  f  J  (1977)  Indifference  zone  ranking  and  selection 
confidence  intervals  for  (rue  achieved  P(('D)  Cominun  Statist  A(6),  1121  1132 

He*  hhofer,  K  K  ( 1  .*">  1 ;  A  single-sample  multiple-decision  procedure  for  ranking  means  of  normal 
populations  w  ith  know  n  variant  es  Inn  Math  Statist  25,  16  39 

I  lei  hhofer  R  h  and  I>unmtt,  C  VS  and  Sihel  M  (190-1)  A  twn-sample  multipe  derision  pro- 
<  i  dure  for  ranking  means  of  n  .rn.al  populations  with  a  common  unknown  variance  Ihomrtnka 
41  »7n  176 

I  s.t.n  I  and  Mi>  ullo.  h  <  I,  (  p.l.s.'f;  (in  the  '■mall  -'ample  properties  of  the  Olkin-Sohel-1  ong 
est  ,:...»t  r  of  t  In-  pri  !•  ii  oil  v  of  i  .r r< .  t  ->e.<  i  t  i"t,  I  4m*  r  Statist  A$.*or  78 ,  464  467 

id!  i.  .1  |)  (i|kin  I  mi  >otirl  M  i  1977  Stlerttng  and  Ordrring  Population*  4  .Nru- 

't  it bfi  mi  \1 '  New  V  or*  •  v 


"!!  i  >  >  I’  »m  napakesai.  '  a:.: 


I  I  i-  1  is’,  ill!  !  lie  distribution  of  tile  stmientued 


n  .n  iuii.  I  '  i  .  ».  i  v  i  r  ft  ;,»t  e,  i  r  .  r  ■:  i 


11(1)  I 


1 1  ( i  :  II  I  |  i  *(  <  1  *  i  -  *  '  f  1 1 1  •  ’  t  i  .  ,  t, .  i  r 


i  i, P  ies  (  ,,inmun  sfufisf  .'mm la  ('ntputa 


n,  l  ,  *1  mg  i '.it  !  In -i  at  i  ,>*1  Vo)  I  1  r  *t «  Ha*r  d 


1 1 ,mg,  ,u,l  '  f  u  l’  >i  '  I  .  •  j  ■ 


i  •'  -•  ”i 


i  Vi.rn.  i/  I’  l  ulntiii’i  Aerosp.ii  «  Ri-seari  h 


ate  , r  at  utits 


Kim,  W  -C  (1986)  A  lower  confidence  bound  on  the  probability  of  a  correct  selection  J  Amer 


Statist.  Assoc.  81,  1012  1017 

Olkin,  l  ,  Sobel,  M.  and  Tong,  Y  L.  ( 1976)  Kstimating  the  true  probabilit  y  of  a  correct  selection  for 
location  and  scale  parameter  families  Technical  Report  110,  Stanford  University,  Department 
of  Statistics 

Olkin,  1  ,  Sobel,  M  and  'Pong  Y  I.  (1982)  Hounds  for  a  A:- fold  integral  for  location  and  scale 
parameter  models  with  applications  to  statistical  ranking  and  selection  problem  Statistical 
Derision  Theory  and  Retatid  Topics  Ill  Vol.  2  (lids  S  S  Oupta  and  J  0  Berger),  New 
York,  Academic  Press,  pp  193  212 


FT 


Kv- 


«  r » 


Mt  yc.WK  C<  Ml'l.l  il’.r,  eof'V 

1  1  ni  HQ*  r  NUUULH 

|  Technical  Report  #87-5  | 

2.  GOVT  ACCESSION  NO 

AM  ItJOU 

>  AEClPltN  t  S  C  AT  ALO.i  NUM8C  A 

4.*  Tl  Tc  e  (*>4  Subllllm) 

ON  A  LOWER  CONFIDENCE  BOUND  FOR  THE  PROBABILITY 

OF  A  CORRECT  SELECTION:  ANALYTICAL  AND  SIMULATION 
STUDIES 

1  TYPE  04  ACPOAT  A  PCAlOO  COVEMCU 

Technical 

•  .  performing  OAG.  REPORT  Nu»ac a 

Technical  Report  #87-5 

».  AuThOAMJ 

Shanti  S.  Gupta  and  TaChen  Liang 

•  CONTRACT  on  G«A*r  NUM8(  !*('•/ 

N0001 4-84-C-01 67  and 

NSF  Grant  DMS-8606964 

«.  PERFORMING  ORGANIZATION  NAME  AMO  AOOACSS 

Purdue  University 

Department  of  Statistics 

West  Lafayette,  IN  47907 

10.  PROGRAM  ClCmEnT  PPOlECr.  T  Al«, 
AREA  4  WORK  UNIT  N  JM06»S 

.  ‘ 

n.  coNr«OLLiHa  ortia  name  and  aooaess 

Office  of  Naval  Research 

Washington,  DC 

>»  ACPOAT  0*TE 

.  Marrh  1  QH7  . .  .. 

>>  number  or  paces 

17 

T*  MOniTO«ikO  AjIsCy  name  A  A03R£SS(fl  d///#r*nf  from  Contrail  in  4  Off«c*3 

iv  secu«iT v  class,  (oi  «#»»•  ••pom 

Unci assi f ied 

<Sa.  OECl  assiXiC  aTion  C3»Ni  1»;m; 
schedule 

n  DiiT«iajriON  smtutm  mi  mu  r.p<j,i) 


Approved  for  public  release,  distribution  unlimited. 


1 1  ■  OiSTA.pjTlON  ST4'i^£*7  (c  /  #>.  *  0b*fr+ct  #/»/#/#<*  /#»  filoc*  ll  d>  I  turn  R*po  m) 


*•  *<r^5 


*•  Bff  WON3S  fConilnu*  o*  l/  o«r*«*«ry  and  l</*nM/r  br  bloc*  nui*b«*J 

C~*  ■ t  .t  selo'tion.  Indifference  zone,  lower  confidence  bound.  Best  population 

\4  ' 


<0  fCoof/nwo  «v»  #'d#  H  *mf»mry  and  fdoniifr  b^  bJorfc  nu«it*r) 

for  t be  prop  1  ec  of  selecting  the  best,  of  several  populations  using  the  indifference 
( preference  zone  formulation,  a  natural  rule  is  to  select  the  population  yielding 
the  largest  sample  value  of  an  appropriate  statistic,  for  this  approach,  it  is 
required  that  the  experimenter  specify  a  number  *,  say,  which  is  a  lower  bound  on 
the  difference  ( separation)  between  the  largest  and  the  second  largest  parameter. 
However,  in  many  rea1  situations,  it  is  hard  t.o  assign  the  value  of  *  and,  there- 
fore,  in  case  that  trie  assumption  of  indifference  zone  is  violated,  the  probability 
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In  this  paper,  we  are'  concerned  with  deriving  a  lower  confidence  bound  for 
the  probability  of  a  correct  selection  for  the  genera!  location  model 
F(x-o.),  i  =  First,  -w^  derive  simultaneous  lower  confidence 

bounds  on  the  differences  between  the  largest  (best)  and  each  of  the  other 
non-best  population  parameters.  Based  on  these,  we  obtain  a-  lower 
confidence  bound  for  the  probability  of  a  correct  selection.-  The  general 
result  is  then  applied  to  the  selection  of  the  best  mean  of  k  normal 
populations  with  both  the  known  and  unknown  common  variances.  In  the  first 
case  one  needs  a  single-stage  procedure  while  in  the  second  case  a  two-stag 
procedure  is  required.  Some  simulation  investigations  are  described  and 
their  results  are  provided. 


